AMENDMENT AND RESPONSE UNDER 37 CFR§ 1.111 Pa g e 2 

Serial Number: 1 0/824,285 Dkt: 1 863.070US 1 

Filing Date: April 14,2004 

Title: UNIFORM, NON-DISRUPTIVE, AND RADIOMETRICALLY ACCURATE CALIBRATION OF FOCAL PLANE ARRAYS USING 
GLOBAL SCENE MOTION . 



IN THE CLAIMS 

Please amend the claims as follows: 



1 . (Previously Presented) A method of generating an image sequence, comprising the steps 
of: 

calibrating a first subset of detectors in a focal plane array using a calibration source, the 
focal plane array having a second subset of detectors; 

detecting scene irradiance using the detectors in the focal plane array; 

generating an output image sequence for each of the detectors based on the detected 
irradiance; 

correcting the output image sequence generated by the first subset of detectors in the 
focal plane array and correcting the output image sequence generated by the second subset of 
detectors in the focal plane array using the correction provided to the first subset of detectors. 

2. (Original) The method of claim 1, further comprising the step of generating a corrected 
output image sequence based on the correction provided to the detectors in the focal plane array. 

3. (Previously Presented) The method of claim 1, wherein calibrating a first subset of 
detectors includes redirecting a view of field of the first subset to the calibration source from a 
scene providing the scene irradiance. 

4. (Previously Presented) The method of claim 1, wherein calibrating a first subset of 
detectors includes calibrating the first subset of detectors using a blackbody source, wherein the 
blackbody source is defined by a blackbody density function. 

5. (Currently Amended) A method of generating an image sequence, comprising the steps 
of: 

detecting scene irradiance using detectors in a focal plane array; 
generating an output image sequence for each of the detectors based on the detected 
irradiance; 
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correcting the output image sequence generated by a first subset of detectors in the focal 
plane array and the output image sequence generated by a second subset of detectors in the focal 
plane array using the correction provided to the first subset of detectors, wherein said step of 
correcting further comprises the step of calibrating detectors in the first subset of detectors using 
a calibration source, wherein said calibrating step further comprises the steps of: 

generating a gain and a bias for each detector in the first subset of detector; and 
adjusting each detector's gain to one and each detector's bias to zero in the first subset of 
the detectors. 

6. (Currently Amended) A method of generating an image sequence, comprising the steps 
of: 

detecting scene irradiance using detectors in a focal plane array; 
generating an output image sequence for each of the detectors based on the detected 
irradiance; 

correcting the output image sequence generated by a first subset of detectors in the focal 
plane array and the output image sequence generated by a second subset of detectors in the focal 
plane array using the correction provided to the first subset of detectors, wherein said step of 
correcting further comprises the step of calibrating detectors in the first subset of detectors using 
a calibration source , wherein said calibrating step further comprises the steps of: 

generating a gain and a bias for each detector in the first subset of detectors; and 
adjusting each detector's gain to one and each detector's bias to a defined value in the first 
subset of detectors. 

7. (Original) The method of claim 5, wherein said adjusting step further comprises the step 
of adjusting biases of each detector in the second subset of detectors to zero. 



8. (Original) The method of claim 6, wherein said adjusting step further comprises the step 
of adjusting biases of each detector in the second subset of detectors to the defined value. 
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9. (Currently Amended) A method of generating an image sequence, comprising the steps 
of: 

detecting scene irradiance using detectors in a focal plane array; 
generating an output image sequence for each of the detectors based on the detected 
irradiance; 

correcting the output image sequence generated by a first subset of detectors in the focal 
plane array and the output image sequence generated by a second subset of detectors in the focal 
plane array using the correction provided to the first subset of detectors, wherein said step of 
correcting further comprises the step of calibrating detectors in the first subset of detectors using 
a calibration source , wherein said calibrating step further comprises the steps of: 

generating a gain and a bias for each detector in the first subset of detectors; and 
adjusting each detector's gain to a preset value and each detector's bias to zero in the first 
subset of detectors. 

10. (Currently Amended) A method of generating an image sequence, comprising the steps 
of: 

detecting scene irradiance using detectors in a focal plane array; 
generating an output image sequence for each of the detectors based on the detected 
irradiance; 

correcting the output image sequence generated by a first subset of detectors in the focal 
plane array and the output image sequence generated by a second subset of detectors in the focal 
plane array using the correction provided to the first subset of detectors, wherein said step of 
correcting further comprises the step of calibrating detectors in the first subset of detectors using 
a calibration source , wherein said calibrating step further comprises the steps of: 

generating a gain and a bias for each detector in the first subset of detectors; and 
adjusting each detector's gain to a preset value and each detector's bias to a defined value 
in the first subset of detectors. 

1 1 . (Original) The method of claim 9, wherein said adjusting step further comprises the step 
of adjusting biases of each detector in the second subset of detectors to zero. 
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12. (Original) The method of claim 10, wherein said adjusting step further comprises the 
step of adjusting biases of each detector in the second subset of detectors to the defined value. 

13. (Currently amended) A method of generating an image, comprising the steps of: 
calibrating at least one first detector to generate [[a]] calibration information using a 

calibration source ; and 

generating an image using at least one second detector, wherein the generated image is 
altered as a function of the calibration information. 

14. (Original) The method of claim 13, wherein said calibrating step further comprises 
calibrating the at least one first detector using a blackbody source, wherein the blackbody 

source is defined by a blackbody density function. 

15. (Original) The method of claim 13, wherein said calibrating step further comprises the 
steps of: 

generating a gain and a bias for the at least one first detector; and 

adjusting the least one first detector's gain to one and the least one first detector's bias to 

zero. 

16. (Original) The method of claim 13, wherein said calibrating step further comprises the 
steps of: 

generating a gain and a bias for the at least one first detector; and 
adjusting the at least one first detector's gain to one and the at least one first detector's 
bias to a defined value. 

17. (Original) The method of claim 15, wherein said adjusting step further comprises the 
step of adjusting biases of the at least one second detector to zero. 

18. (Original) The method of claim 16, wherein said adjusting step further comprises the 
step of adjusting biases of the at least one second detector to the defined value. 
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19. (Original) The method of claim 13, wherein said calibrating step further comprises the 
steps of: 

generating a gain and a bias for the at least one first detector; and 
adjusting the at least one first detector's gain to a preset value and the at least one first 
detector's bias to zero. 

20. (Original) The method of claim 13, wherein said calibrating step further comprises the 
steps of: 

generating a gain and a bias for the at least one first detector; and 
adjusting the at least one first detector's gain to a preset value and the at least one first 
detector's bias to a defined value. 

21. (Original) The method of claim 19, wherein said adjusting step further comprises the 
step of adjusting biases of the at least one second detector to zero. 

22. (Original) The method of claim 20, wherein said adjusting step further comprises the 
step of adjusting biases of the at least one second detector to the defined value. 

23. (Currently Amended) Tho mothod of claim 13 A method of generating an image, 
comprising the steps of: 

calibrating at least one first detector to generate calibration information; and 
generating an image using at least one second detector, wherein the generated image is 
altered as a function of the calibration information, wherein said generating step further 
comprises generating using the at least one second detector a readout signal y n (i, j) , wherein 

y n (ij) = a n>s (Uj)Zn flj) = b n (i,j) 
where a n ,s(i J) is a gain and b n (i, j) is a bias of the at least one second detector having coordinates 
i and j generating an image at a specific time n; z n (i, j) is a total average number of photons 
impinging on the at least on second detector at the time n. 
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24. (Original) The method of claim 23, wherein said generating step further comprises 
computing a bias correction for the readout signal of the at least one second detector. 

25. (Original) The method of claim 24, wherein said computing step further comprises 
adjusting the readout signal of the at least one second detector using the computed bias 
correction. 

26. (Original) The method of claim 25, wherein said adjusting step further comprises setting 
the bias of the at least one second detector so that b n (i, j) = 0. 

27. (Original) The method of claim 25, wherein said adjusting step further comprises setting 
the bias of the at least one second detector so that b n (i, j) = b, wherein b is a defined value. 

28. (Original) A method for generating an image using a focal plane array having a plurality 
of outer detectors and a plurality of inner detectors, comprising the steps of: 

calibrating the plurality of outer detectors using a calibration source to calculate 
calibration information for the inner detectors; 

generating an image using the inner detectors; 

wherein said generating further comprises each inner detector generating a readout signal, 
y n (i,j), as follows: 

y n (i,j) = a ntS (iJ) z n ( t i,j) + b n ( ij) 
where a n ,s(i, j) and b n (i, j) are gain and bias for each inner detector having coordinates i and j 
with the readout signal measured at time n; z n (i, j) is a total average number of photons 
impinging on each inner detector at time n; 

computing a bias correction for each inner detector using the calculated calibration 
information; and 

altering the inner detectors generated image using computed bias correction. 



29. (Original) The method of claim 28, wherein said calibrating step further comprises 
setting bias of the outer perimeter detectors to zero. 
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30. (Original) The method of claim 28, wherein said calibrating step further comprises 
setting bias of the outer perimeter detectors to a defined value. 



3 1 . (Original) An optical apparatus for generating an image, comprising: 

an imaging system having a plurality of detectors including at least one first detector and 
at least one second detector; 

a first off-axis parabolic mirror placed in an optical path of said imaging system; 
a second off-axis parabolic mirror; and 

a movable field stop, wherein said movable field stop is placed in an optical path between 
said first and said second off-axis parabolic mirror; 

wherein said imaging system passes light through said first off-axis parabolic mirror, said 
second off-axis parabolic mirror, and said movable field stop, and 

wherein said imaging system calibrates at least one first detector to generate a calibration 
information and generates an image with at least one second detector, wherein the generated 
image is altered as a function of the calibration information. 

32. (Original) The optical apparatus of claim 31, wherein a light incident on said first off- 
axis parabolic mirror is reflected towards said second off-axis parabolic mirror via said movable 
field stop. 

33. (Original) The optical apparatus of claim 32, wherein said movable field stop directs said 
reflected light towards said second off-axis parabolic mirror, which then reflects said reflected 
light towards said imaging system plurality of detectors. 

34. (Original) The optical apparatus of claim 3 1 , further comprising a calibration source. 

35. (Original) The optical apparatus of claim 34, wherein said calibration source is a 
blackbody source, wherein the blackbody source is defined by a blackbody density function. 



